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Art Unit: 1631 

DETAILED ACTION 



Status of Claims 

Claims 1-4 and 8-34 are pending. Claims 1-4, 8-13, and 20 are under consideration. Claims 5-7 
have been cancelled. 

Withdrawn Rejections 

The rejection of claim 20 under 35 U.S.C. 101 is withdrawn in view of applicant's amendment 
filed 10/07/2009. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 4, 8-13 and 20 are rejected under 35 U.S.C. 103(a) as being obvious over Qiu et al. (Journal 
of Nematology, 1997, Vol. 29, No. 4, 523-530, in the IDS filed 4/7/2003), in view of Yuhara (Res. Bull. 
Hokkaido National Agricultural Experiment Station, 1975, No. Ill, p. 9 1-100; Japenese Translation 
Document), in view of Rutherford (Journal of Chemical Ecology, 1998, Vol. 24, No. 9, p.1447-1463). 
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The claims are drawn to a method for predicting the soybean cyst nematode resistance of a 
soybean sample comprising: (a) obtaining a spectroscopic scan of a soybean sample by using a 
spectrometer to provide an assay spectra over a predetermined frequency range; (b) comparing the assay 
spectra with a predictive model based upon spectra obtained over the predetermined frequency range from 
individual base samples selected from at least the group consisting of known soybean cyst nematode 
resistant genotypes, known soybean cyst nematode susceptible genotypes, mud known genotypes with 
varying levels of resistance to soybean cyst nematode, said comparison between the assay spectra and the 
predictive model being conducted by using a discriminant analysis based upon the predictive model, 
wherein the discriminant analysis includes a regression analysis by comparing peak intensity within the 
predetermined frequency range between the assay spectra and the corresponding spectra; and (c) 
predicting the soybean cyst nematode resistance of the soybean sample based upon the comparison results 
between the assay spectra and the predictive model. 

Qiu teaches methods for preparing soybean seed samples infected with nematodes (p.524, Col. 2). 
Nematode susceptible and nematode resistant samples are used for experimentation (Fig. 2). A 
colorimetric assay (p. 525, Col. 1, para. 2) and (Fig. 1) is used to determine chitinase activity by 
measuring the absorbance of soybean root supernatant (i.e. soybean sample) spectrophotometrically at 
550 nm. Qiu shows that chitinase enzyme is associated with nematode resistance and susceptibility in the 
soybean (Abstract). Qui compares time-course chitinase activity for proteins from susceptible soybean 
cultivar and resistant cultivar, both with and without infection [Fig. 1]. Qiu also suggests extending their 
investigation of nematicidal activity to other root know nematodes [p. 529, Col. 1, last three lines]. 

Qiu does not specifically teach the use of obtaining a spectroscopic scan to provide assay spectra 
over a predetermined frequency range comprising near- infrared, as in claims 10, 11, 12, and 20. 

Qiu does not specifically teach predicting SCN resistance based on comparing assay spectra and a 
predictive model, as in claims 1 and 12. 
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Yuhara teaches a method for detecting soybean cyst nematode (SCN) injury to soybean plants 
using infrared and multispectral imaging [See pages 91-93 of Japanese Translation Document]. The test 
system includes taking infrared pictures of soybean plants with and without soybean cyst nematode 
inoculation and comparing results [p.91-92, Section 2, Test Methods and Section 3, Test Results, Table 2, 
Table 3], which shows comparing plants with known SCN susceptible genotypes. A multispectral camera 
was used for analyzing spectral scans of soybean leaves for nematode injury [p. 4, |2 and p. 99, Fig. 1], 
which shows obtaining spectroscopic scans using a spectrometer. 

Rutherford teaches a method for predicting the resistance of sugarcane to E. saccharina [Abstract] 
based on NIR spectroscopic scans of sugarcane samples are obtained over a predetermined frequency 
range (p. 1449, Near Infrared). Spectral data is analyzed using multiple linear regression analysis with a 
small number of selected wavelengths (p. 1450, |3 and |4) and the SELECT spectral algorithm is used to 
construct calibration and validation sets for the predictive and (p. 1451, Results) and determine detectable 
chemical differences indicative of resistance or susceptibility (p. 1452, ^[3). The model allows for 
discrimination based on several difference chemical characteristics including protein (Table 1). The 
calibration sets are used to predict resistance and susceptibility by comparing differences in absorbance 
profiles (p. 1454). 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method of Qiu by obtaining a spectroscopic scan to provide assay spectra over a 
predetermined frequency range comprising near-infrared frequencies, as in claim 1, since Yuhara shows 
that the present or absence of SCN infestation in soybean plants can be detected using the infrared 
frequency range, as shown above, and since Rutherford shows that near-infrared scans are commonly 
used in disease resistance assays. The motivation would have been to apply remote sensing technology 
for detecting diseased soybean plants, as suggested by Yuhara p. 94, |3]. 
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It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the method of Qiu by predicting SCN resistance based on comparing assay spectra 
and a predictive model, as in claim 1, since Rutherford predicts resistance and susceptibility based on NIR 
spectroscopic scans using a spectral algorithm (p. 1451, Results, p. 1452, |3), since Yuhara shows that 
spectral data for detecting soybean cyst nematode (SCN) injury to soybean plants can be obtained with 
predictable results, as set forth above, and since Qiu suggests extending their investigation of nematicidal 
activity to other root knot nematodes [p. 529, Col. 1, last three lines]. The motivation would have been to 
provide a remote and low-cost method for predicting resistance in soybean plants [Rutherford, p. 1448, 
15]- 

Claims 1-4, 8-13, and 20 are rejected under 35 U.S.C. 103(a) as being obvious over Qiu et al. (Journal of 
Nematology, 1997, Vol. 29, No. 4, 523-530, in the IDS filed 4/7/2003), in view of Yuhara (Res. Bull. 
Hokkaido National Agricultural Experiment Station, 1975, No. Ill, p. 9 1-100; Japenese Translation 
Document), in view of Rutherford (Journal of Chemical Ecology, 1998, Vol. 24, No. 9, p. 1447-1463), 
and in view of Borggaard et al. (Anal. Chem. 1992, 64:545-551) and in view of Marek et al. (Crop Sci., 
2000, Vol. 40, p. 713-716). 

Qiu, Yuhara, and Rutherford make obvious a method of claims 1, 2, 4, 8-13 and 20 for predicting 
the soybean cyst nematode resistance of a soybean sample, as set forth above. 

Qiu, Yuhara, and Rutherford do not teach predicting soybean cyst nematode resistance in a 
soybean seed sample, as in claim 3. 

Qiu, Yuhara, and Rutherford do not teach natural intelligent algorithms as recited in claim 9. 

Borggaard et al. teach the use of neural networks for optimally interpreting NIR spectra for 
classifying samples [Abstract and p. 546, Section I], as in claim 9. More specifically, said neural networks 
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are used to compare results and predict fat in homogenized meat products using NIR spectral data [Table 
II] and [Fig. 6]. 

Marek teaches determining disease resistance in tall fescue seedlings using near-infrared 
spectroscopy (MRS). In particular, resistance is determined on the basis of chitinase activity as measured 
by NIR spectral scans (Abstract and p. 714, Methods and Materials, Col. 1). 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the predictive model made obvious by Qiu, Yuhara, and Rutherford using natural 
intelligent algorithms, as in claim 9, since Borggaard teaches neural networks for classifying NIR spectral 
samples [Abstract and p. 546, Section I, Table II, Fig. 6] with predictable results. The motivation would 
have been improve analysis of soybean NIR spectral data by using a learning algorithm that improves 
predictive power and reduces spectral noise, as suggested by Borggaard (p. 550, Section VIII). 

It would have been obvious to someone of ordinary skill in the art at the time of the instant 
invention to modify the predictive model made obvious by Qiu, Yuhara, and Rutherford by predicting 
soybean cyst nematode resistance in a soybean seed samples, as in claim 3, since chitinase is a known 
marker for determining soybean resistance to nematodes, as shown by Qiu, and since NIR spectroscopy is 
a known technique for detecting chitinase activity in seedling samples, as shown by Marek. The 
motivation would have been to use near-infrared spectroscopy (NIRS) for measuring chitinase activity to 
determine disease resistance in seedlings [Marek, Abstract and p. 714, Methods and Materials, Col. 1]. 

Response to Arguments 

Applicant's arguments, filed 10/07/2009 have been fully considered but are not persuasive for the 
following reasons. 

Applicant states that Qiu, Marek, Rutherford do not teach that chitinase activity in an uninfected 
soybean sample can be used to predict SCN susceptibility. In response, applicant's arguments are directed 
to features (i.e. uninfected samples or predicting SCN resistance in future plants grown from assayed 
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seed) that are not recited in the instant claims and the claims have not been amended to reflect these 
limitations. 

Applicant states that Qiu specifically does not teach or suggest predicting SCN resistance. In 
response, Qui was not relied upon as a teaching for this limitation, as was acknowledged in the previous 
office action and is reiterated in the Office action above. Rutherford teaches a method for predicting the 
resistance of sugarcane to E. saccharina [Abstract] based on NIR spectroscopic scans of sugarcane 
samples are obtained over a predetermined frequency range (p. 1449, Near Infrared). Yuhara teaches a 
method for detecting soybean cyst nematode (SCN) injury to soybean plants using infrared and 
multispectral imaging [See pages 91-93 of Japanese Translation Document]. The test system includes 
taking infrared pictures of soybean plants with and without soybean cyst nematode inoculation and 
comparing results, as set forth above. It would have been obvious to someone of ordinary skill in the art at 
the time of the instant invention to modify the method of Qiu by predicting SCN resistance based on 
comparing assay spectra and a predictive model, as in claim 1, since Rutherford predicts resistance and 
susceptibility based on NIR spectroscopic scans using a spectral algorithm (p. 1451, Results, p. 1452, |3), 
since Yuhara shows that spectral data for detecting soybean cyst nematode (SCN) injury to soybean 
plants can be obtained with predictable results, as set forth above, and since Qiu suggests extending their 
investigation of nematicidal activity to other root knot nematodes [p. 529, Col. 1, last three lines]. The 
motivation would have been to provide a remote and low-cost method for predicting resistance in soybean 
plants [Rutherford, p. 1448, 15]. 

Applicant states that Qui teaches away from the instant invention by suggesting that chinase 
activity is not a good indicator for predicting susceptibility. However, not specific location of Qui is 
referenced in applicant's remarks [p. 1 1]. In addressing the teaching away argument, not only does Qui not 
teach away but Qui shows that chitinase enzyme is associated with nematode resistance and susceptibility 
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in the soybean (Abstract) and suggests extending their investigation of nematicidal activity to other root 
know nematodes [p. 529, Col. 1, last three lines]. 

In response to applicant's arguments that one of ordinary skill would not know that NIR scans of 
a soybean sample can be used to predict nematode susceptibility, this is an assertion of an unexpected 
result. The MPEP Section 716.01(c) states that unexpected results must be established by factual 
evidence. Applicant's have not presented any experimental data showing that NIR scans of a soybean 
sample results in an unexpected advantage of predicting nematode susceptibility. Due to the absence of 
such evidence, applicant's assertion of unexpected results constitutes mere argument. See also In re 
Linder, 457 F.2d 506, 508, 173 USPQ 356, 358 (CCPA 1972; Ex parte George, 21 USPQ2d 1058 (Bd. 
Pat. Appl. & Inter. 1991). 

Applicant states that Borggaard and Marek do not cure the arguments set forth above. In 
response, this argument is not persuasive for the reasons set forth above. 

Therefore, the examiner maintains that the combination of references teaches and/or makes 
obvious the claimed limitations. 

Notice of Change to Docketing of Requests for Continued Examination 

Applicant is reminded of the change in docketing of Requests for Continued Examination set 
forth in the online OG Notice of 10 November 2009 (1348 OG 254; 
http://www.uspto.gOv/web/offices/com/sol/og/2009/week45/TOC.htm#refl4 ). 

Conclusion 

No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
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date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Pablo Whaley whose telephone number is (571)272-4425. The examiner can normally be 
reached between 12pm-8pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Marjorie Moran can be reached at 571-272-0720. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Pablo S. Whaley 

Patent Examiner 
Art Unit 1631 

/PW/ 

/SHUBO (Joe) ZHOU/ 
Primary Examiner, Art Unit 1 63 1 
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